phosphates, and the kind of DNA-protein complex arrangement, both induced by nuclear basic proteins, and the richness in arginine residues in these proteins were investigated cytochemically and cytophysically in spermatozoa of the South-American Hylidae species, Hyla fuscovaria and Hyla biobeba.
The aim was to demonstrate differences at the level of sperm histones in two species of Hyla until recently considered to be congeneric. [8, 12, 14, 17, 18] . Consequently, if toluidine blue (TB) molecules are furnished for electrostatic binding to free DNA phosphates, different spectral patterns of basophila, even under competitive inorganic cation conditions [26] , should be exhibited by sperm cells containing different DNA-protein complexes. Patterns of optical anisotropy, namely dispersion of birefringence (birefringence sign varying as a function of the wavelength of the incident light), could also vary in these TB-stained materials, since they are a function of the oriented arrangement of the DNA bases plus the oriented piling of the dye molecules bound to available DNA phosphates unattached to protein amino groups [15, 17, 18, 26] .
When examining TB-stained testis preparations of two South American Hylidae species other than Hyla ranki, but until recently considered to belong to the same Hyla genus, the patterns of spermatozoal nuclear basophilia have been found to differ visually from each other. This led us to suspect that differences in basic proteins making complexes with the DNA could be involved in sperm cells of Hyla congeneric species, as is the case for congeneric species of Xenopus [13] . In fact, the electrophoretic pattern of testis-specific histones has been reported not to differ in the congeneric species of Hyla studied by Kasinsky and co-workers [11] , although differences at a greater resolution level have not been discarded. Furthermore, no data have been established for South-American species other than Hyla ranki.
The present study thus aimed at comparing the response to TB staining, and the accompanying optical anisotropy characteristics, in spermatozoal nuclei of Hyla fuscovaria and Hyla biobeba. The objective was to better differentiate the sperm cell nuclei of these species and to establish their nucleoprotein properties at the cytochemical level. Spermatozoa with chromatin proteins classified as belonging to the classes of keratinous protamines and somatic-like Hl histones [2, 17, 22] were also analyzed as standards.
Published data for complexes of true protamine-DNA and Hl histone-DNA complexes in vitro [26] were additionally considered for comparative purposes in the Discussion section.
Preliminary data on this subject have been briefly communicated in the 7th International Symposium on Spermatology at Cairns [24] .
II. Materials and Methods
Formalin-fixed testes of Hyla fuscovaria (=Scinax fuscovaria) and Hyla biobeba (Amphibia, Hylidae), Mus musculus and Rattus norvegicus (Mammalia, Rodentiae), [16, 19] , it is thus possible that the packing state of the spermatozoal chromatin of Hyla biobeba should be more condensed than that of Apis mellifera. Although CEC data cannot be established for the spermatozoa of Hyla (=Scinax) fuscovaria, the other data for their DNA-protein complex type are sufficient to suggest that the packing state of the chromosomal chromatin of this species is more condensed than that of Hyla biobeba.
The finding of large differences in basic nuclear protein types in the sperm cells of the species here studied is in agreement with the wide variability in protein composition in the Anura group [10, 11, 22] and the report of a great diversity of hylid frogs in South America, taking into account parameters other than spermatozoal nuclear proteins [7] . The biological significance of such diversity, however is still unclear [9, 11, 22] . According to Bloch [2] , there seems to be no evolutionary trend as regards the spermatozoal nuclear proteins. Kasinsky and co-workers [11] disagree with this hypothesis, by contending that there is a trend discernible in the vertebrates when considering that the sperm histone diversity in fishes and amphibians is replaced by a relative constancy of sperm histone types in reptiles and eutherian mammals. There is also a recent proposal of an evolutionary pathway starting from an early histone precursor (Hl histone) leading to the protamine types [1, 9] . When considering these histone variants it should not be neglected that they differently affect chromatin structure at the nucleosome and/or 30-nmchromatin fiber, and/or packing of these fibers into the mature sperm head [22] possibly better fitting spermatozoa to overcome selection pressures [20] . Perhaps determination of the sequences of many spermatozoal basic nuclear protein genes as recently carried out with PCR technology could reveal key consensus sequences among different groups of spermatozoal histones which could help to explain their variation in phylogeny [20] .
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